We aimed to measure problematic smartphone use frequency and it's association with sleep problems and psychiatric symptoms in a sample of university students. Methods: The data in the study was collected by using a sociodemographic data form, the Smartphone Addiction Scale (SAS), the Pittsburgh Sleep Quality Index (PSQI), the Epworth Sleepiness Scale (ESS) and the Brief Symptom Inventory (BSI). Results: Based on the SAS median score, the participants were divided into two groups as the low-level smartphone use (SAS score < 79) and the high-level smartphone use (SAS score > 79) groups. In the highlevel smartphone use group, general sleep quality was lower, sleep latency was longer, scores of sleep disorder and daytime dysfunction were higher as measured by PSQI and the BSI scores were higher (p < 0.001). As a result of the study, it was observed that, as smartphone use increased and became problematic, sleep quality decreased, and daytime dysfunction and psychiatric symptoms increased. SAS scores were positively correlated with both PSQI and ESS scores. SAS score was found as a predictor of PSQI scores in the regression analysis. Conclusions: This study shows that the relationship between problematic smartphone use and decreased sleep quality and increased psychiatric symptomatology in university students is still an important public health issue. Responsible and mindfull use of smartphones by the students throughout the day may provide a positive effect on their sleep.
n recent years smartphones are being used for various purposes such as contacting people every time and everywhere, connecting to the internet, conducting banking operations, shopping, taking care of state-related processes, playing games and listening to music. As the usage of smartphones has become widespread, it is observed that some people have started to show a problematic form of using smartphones that may result in psychological, physiological and social problems. While the term "smartphone addiction" was proposed as a type of behavioral addiction [1] , more recent articles suggested that, instead of the term addiction, naming this issue as 'problematic smartphone use' would be more appropriate [2, 3] . Whether it is called 'smartphone addiction' or 'problematic smartphone use', it may be argued that it has become a significant public health problem that is increasingly prevalent all over the world [3] .
Smartphones may be functional or dysfunctional tools of coping with stress depending on the form of usage. While the stress-reducing applications on the phone may be functional [4, 5] , playing games or gambling for a long time, or, staying on social media without a purpose may not only increase the stress load on the person but also turn into a problematic behavior due to temporary feelings of relaxation provided by these practices. For example, a meta-analysis that discussed 39 independent studies reported that stress and anxiety increased alongside increase usage of smartphones [6] .
Sleep is a vital and physiological state that makes our entire body ready again for the active daytime [7] . If the person feels vigilant, fit and ready for a new day after they wake up, it may be argued that they have good sleep quality. In addition to the quantitative aspects of sleep such as sleep latency and number of times of waking up in one night, sleep quality is also related to the subjective aspects of sleep such as its depth and restfulness [8] . People who do not sleep enough may experience problems such as fatigue, weariness, reduced attention, increased sensitivity that leads to pain, irritability, illogical thoughts, chronic headache, loss of motivation, hallucinatory perceptions, loss of appetite, immune dysfunctions, increased cardiovascular risk, weight gain and metabolic problems [9, 10] .
The factors that disrupt sleep among students include increased number of academic responsibilities, consumption of caffeine and alcohol, insufficient or incorrect physical activity, dietary habits and smartphone use [11] [12] [13] [14] . A study that was carried out in Switzerland with 362 high-school students reported that the teenagers who had smartphones had delayed times of going to bed, they experienced more sleep problems in comparison to those that did not have smartphones, and they slept less in the weekends, which was related to depressive symptoms [15] . Demirci et al. [12] found that 39.8% of Turkish university students had high rates of smartphone use, 37.9% had low rates of smartphone use. They observed that depression and anxiety levels increased while sleep quality decreased in problematic smartphone users. Mohammadbeigi et al. [14] reported that 10.7% of 380 university students had problematic smartphone use, and problematic smartphone use disrupted sleep quality significantly [14] . Matar Boumosleh and Jaalouk's study [16] in Lebanon with 688 university students determined that 35% of the sample felt tired in daytime in relation to using smartphones until late hours at night, 38.1% had reduced sleep quality, and 35.8% slept less than four hours on multiple occasions due to smartphone use. Tao et al. [17] conducted a study with 4747 college students and found problematic smartphone use in 28.2% of the sample, as well as sleep problems in 9.8% by using PSQI. Accordingly, they did not find a significant relationship between problematic smartphone use and psychiatric diseases in those with good sleep quality. As a result, it was proposed that a good quality of sleep may be preventive against psychopathology development even in cases of problematic smartphone use [17] . It was reported that using smartphones at night was among the reasons of sleep problems also in 906 athlete students around the age of 19 who could be expected to have high quality of sleep as they are involved in regular physical activity [18] . A study that was carried out with 82 mid-level and high-level managers showed that using smartphones at night for jobrelated purposes affected their ability to focus on their job in daytime as a result of interruption of sleep at night [19] . A 1-year-long prospective study that was conducted with 4156 young adults revealed that excessive smartphone use resulted in higher stress loads, depressive symptoms and sleep disorders in comparison to the initial statuses [20] . A study which monitored 383 teenagers for 2 years reported that those who owned a smartphone experienced reductions in sleeping times [21] . All these studies suggest that there is an association between problematic smartphone use and sleep disorders. Given the high number of studies conducted on the subject, we thought people and especially university students must have become more aware of the consequences of smartphone use and that they might have started developing healthier ways of using their phones. Therefore, we wanted to measure problematic smartphone use frequency and it's association with sleep problems and psychiatric symptoms with a new sample of university students. We carried out a questionnaire study that investigated the relationship between the smartphone use characteristics of a group of university students and their sleep quality and psychiatric symptoms. 
METHODS

Participants
The sample of the study consisted of a total of 362 volunteer students including 242 women and 120 men in a foundation university.
Measures
The data in the study was collected by using a sociodemographic data form, the Smartphone Addiction Scale (SAS), the Pittsburgh Sleep Quality Index (PSQI), the Epworth Sleepiness Scale (ESS) and the Brief Symptom Inventory (BSI). Sociodemographic data form was developed by the researcher to collect information from the participants regarding their age, gender, marital status, class year, department and smartphone checking activity.
The Smartphone Addiction Scale (SAS) is a selfreport scale that measures smartphone addiction under six dimensions (daily-life-disturbance, positive anticipation, withdrawal, cyberspace-oriented relationship, overuse and tolerance) consisting of 33 6-point Likert-type items that was developed by Kwon et al. [1] . The test is valid and reliable in Turkish [22] . No cut-off point was determined for the scale. Kwon et al. [1] , found the mean score of those who accepted that they had problematic smartphone use as 120.15 ± 31.55. In the Turkish reliability and validity study, based on the median value of the sample, those with 72 points or above were considered to be high-level users, while those with 71 points or below were considered to be low-level users. Higher scores indicate more serious smartphone addiction.
Pittsburgh Sleep Quality Index (PSQI) is a selfreport scale developed by Buysse et al. [23] which measures the quality of life and provides information on the type and severity of sleep disorders for the previous month. The test is valid and reliable in Turkish [24] . The total index scores of 6-10 indicate poor sleep, while over 10 points indicate long-term sleep disorders.
Epworth Sleepiness Scale (ESS) is a self-report scale developed by Johns [25] . It questions the general sleepiness level of the individual. It is an 8-item scale and is valid and reliable in Turkish [26] . If the total score is higher than 5, it suggests daytime sleepiness. Scores of 10 or higher may be considered as severe sleepiness.
Brief Symptom Inventory (BSI) is a scale composed of 53 items developed by Derogatis to catch psychiatric problems in various medical cases [27] . The inventory is valid and reliable for Turkish youth [28] . The scale has a 5-factor structure. These factors are: 'Anxiety', 'Depression', 'Negative Self', 'Somatization' and 'Hostility'.
Procedures
The questionnaire forms were distributed to the students of associate's, bachelor's and master's degrees in person in closed envelopes between the dates of 1 and 30 November 2017 by the first author.
Statistical Analysis
All statistical analyses were performed using SPSS v.18.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics are presented as mean ± standard deviation, median (25th-75th percentile), frequencies and percentages. Kolmogorov-Smirnov test was used to assess whether the continuous data fit normal distribution. Independent-samples t-test or Mann Whitney U test was used to compare continuous variables when appropriate. The categorical variables were compared with Pearson chi-squared test. Pearson's and Spearman's correlation tests were used to determine the strength of the linear relationships between variables. Multiple linear regression analysis was conducted to identify the predictors of smartphone addiction and PSQI score. A p value of ˂ 0.05 was accepted as statistically significant.
RESULTS
Our study included a total of 362 participants including 242 (66.9%) women and 120 (33.1%) men. The mean age of the participants was 24.9 ± 7.1 years. 239 of the participants (66.0%) were 24 years old or younger, while 123 (34.0%) were 25 years old or older. Among the 362 individuals, 47 (13.0%) were married, while 315 (87.0%) were not.
The median value of the scores that was obtained from SAS was 79. Based on the SAS median score, the participants were divided into two groups as the low-level smartphone use (SAS score < 79) and the high-level smartphone use (SAS score > 79) groups. The descriptive characteristics of the sociodemographic variables of the two groups are given in Table 1 . The mean age of the high-level smartphone use group (22.7 ± 5.1) was significantly younger than that of the low-level smartphone use group (27.0 ± 8.2) (p < 0.001). There was no significant difference between two groups regarding distributions of gender (p = 0.180). With regard to the education levels, the ratio of the associate's degree students among the high-level smartphone use group was significantly high (p < 0.001). The participants in the high-level smartphone use group stated that they used their smartphones significantly more frequently for social media (p < 0.001) mobile applications (p = 0.006) and playing games (p = 0.004) in comparison to the low-level smartphone use group. When the participants were compared based on their frequencies of checking their smartphones, the ratio of those who checked their smartphones 40 or more times a day was significantly higher in the high-level use group (p < 0.001). In the same group, the share of those who kept their smartphones with them before going to be was also significantly high (p = 0.001).
In the high-level smartphone use group, general sleep quality was lower, sleep latency was longer, scores of sleep disorder and daytime dysfunction were higher as measured by PSQI and the BSI scores were Table 2 ). SAS score was significantly and positively correlated with age and negatively correlated with the scores of ESS, PSQI total, PSQI subscales of subjective sleep quality, sleep latency, habitual sleep efficiency, sleep disorder and daytime dysfunction, BSI total, BSI subscales of anxiety, depression, negative self, somatization and hostility. Table 3 shows the correlations between SAS scores and the scores of other scales.
A linear regression analysis was carried out to find the variables that predicted SAS scores. It was found that the BSI subscale of somatization and age predicted SAS scores to a significant extent ( Table 4 ). According to the linear regression analysis, the significant predictors of PSQI scores were the BSI subscales of somatization and depression, SAS scores and age ( 
DISCUSSION
This study investigated the smartphone use behaviors of 362 students who were enrolled at a foundation university and the effects of these on different aspects of sleep and psychiatric symptoms. As a result of the study, it was observed that, as smartphone use increased and became problematic, sleep quality decreased, and daytime dysfunction and psychiatric symptoms increased. SAS scores were positively correlated with both PSQI and ESS scores. SAS score was found as a predictor of PSQI scores in the regression analysis. The findings that were obtained here were in agreement with the literature which suggested that problematic smartphone use behaviors have negative effects on the quality of sleep.
Development of decision-making skills is dependent on the changes the brain experiences throughout life. Insufficiency of decision-making skills increases the tendency towards abuse of any substance. The changes that the brain experiences in adolescence increase impulsivity, and therefore, sensitivity about substance abuse [29] . With the transition to adulthood, de-creases in neuroticism and impulsive behaviors reduces substance abuse problems [30] . In parallel to this information, studies that have been conducted so far found that problematic smartphone use is inversely proportionate to age. We also observed that, as age decreased, smartphone usage became significantly more problematic, and age predicted SAS scores. Individual and social responsibilities and liabilities that increase with age may also contribute to the reduction of time that is spent on smartphone. We found that the associate's degree students have significantly higher problematic smartphone use in comparison to the bachelor's and master's degree students. The younger age of associate's students might explain this finding. The course loads and academic responsibilities of associate's degree students are lighter, and they may have a tendency to spend more time using smartphones.
In previous research, some researchers suggested that, the addiction develops to the social media applications and games provided by smartphones, instead of the phone itself [2] . Likewise, in our study, the high-level smartphone use group used their smartphones significantly more for social media, gaming and other mobile applications in comparison to the low-level smartphone use group. Engaging with social media is one of the significant factors that disrupt sleep. An epidemiological study that was conducted in the USA used online questionnaires to investigate the relationship between social media usage and sleep disorders among 1788 individuals with the age range of 19-32 [31] . The median social media use duration of the sample was found as 61 minutes, and more than half of the sample had moderate or severe sleep disorders. A directly proportional relationship was found between social media use and sleep disorders. The reason for the relationship between problematic smartphone use and sleep disorders in our study could be the need for connecting to social media. Future studies should particularly and distinctively investigate the relationship between using social media via smartphones and sleep disorders.
Previous studies suggested that compulsively looking at one's smartphone may be a part or promoter of problematic behavior. The results of our study supported this issue. SAS scores increased as the frequencies of checking smartphones increased. The behavior of checking increases the mental attachment with the smartphone. Levenson et al. [31] found a relationship between sleep disorders and frequency of visiting social media, rather than the time spent on social media. They argued that this may be an obsessive checking behavior [31] .
The dimensions of smartphones make them easier to use practically in every form of posture including lying down and almost everywhere, especially in bed, and development of sleep disorders may be easier. Using smartphones before sleep may also make it difficult to fall asleep by causing cognitive, emotional and physiological arousal [32] . Sleep quality may be disrupted due to the electromagnetic field created by smartphones and reduced secretion of melatonin [33] [34] [35] . The blue-purple light emitted by the backlight of smartphone screens may delay the time of falling asleep by disrupting the circadian rhythm [36] [37] [38] [39] . Telzer et al. [35] reported that, as a result of insufficient sleep in smartphone users, processing decreased in the dorsolateral prefrontal cortex, and the connection between the ventral striatum and insula was reduced during reward processing. In other words, lack of sufficient sleep may be leading to increased usage of smartphones by disrupting impulse control skills [35] .
A study that was conducted with 844 Flemish adults at the ages of 18 to 94 revealed that six in every 10 people took their phone with them to the bedroom [40] . As the rate of messaging and making phone calls in bed increased, sleep quality had a tendency to decrease. It was reported that spending time with smartphones in bed increased sleep latency, worsened sleep efficiency, delayed the time of waking up in the morning, increased insomnia scores and daytime fatigue. Our study also showed that those who kept their smartphones with them before sleep had lower sleep quality and higher daytime dysfunction levels.
A study by Gradisar et al. [41] in the USA reported that more than half of people who use their phones before falling asleep left their phone on, and because of this, they woke up with the incoming notification and found it difficult to fall asleep again [41] . Adams and Kisler [42] stated that 47% of university students woke up at night to answer messages, while 40% woke up at night to respond to calls [42] . Rosen's study [43] reported that most students woke up to check their messages, and a third of the sample had short sleep durations.
Presence of psychiatric symptoms may lead to problematic smartphone use or continuation of existing problematic use. In some cases, problematic smartphone use may lead to development of psychiatric symptoms. Additionally, both the presence of psychiatric symptoms and problematic smartphone use may increase tendencies towards each other. Consequently, an underlying genetic or environmental risk may lead to the development of both psychiatric symptoms and problematic smartphone use. In our study, there was a positive correlation with SAS scores and all subscales of BSI, and the BSI subscale of somatization predicted SAS scores. Yen et al. [44] found the scores of the BSI subscales of hostility, depression and somatization higher among teenagers with substance abuse problems. The same study observed that teenagers who had internet addiction had higher BSI hostility, depression and phobic anxiety scores. In a logistic regression analysis, internet addiction was found to be related to hostility, depression and substance abuse disorders [44] .
Somatization represents the form of expression of psychological problems especially in underdeveloped societies, and it frequently accompanies depression and anxiety disorders [45] . Somatization is used to express problems of psychological origin more in people with insufficient problem-solving skills and lack of psychological mindedness [46] . If the smartphone is used for coping with psychiatric problems, presence of somatization in these individuals may be understandable.
Excessive use of smartphones may lead to serious deformations in the anatomic stance of the body and various musculoskeletal system symptoms such as pain in the wrists or the neck may develop [1] . The constant position of the head in an angle and fixed position of the arms may lead to contraction of muscles and show an effect that reduces relaxation by lack of antagonistic motion. Smartphone use may lead to damage in the cervical vertebrae [47] , a sedentary lifestyle, and as a result of this, feelings of low energy and physiological problems may ensue [48] . In our study, the orthopedic problems caused by smartphones may have increased the BSI somatization scores by increasing somatic complaints. However, we have not addressed this question in the study. Xie et al. [49] showed a relationship between excessive smartphone use and physical symptoms in teenagers. This relationship was mediated by sleep quality [49] . Future studies may investigate the effects of musculoskeletal symptoms that develop as a result of smartphone usage on sleep quality.
While sleep disorders are among the symptoms of depression, depression may also develop in relation to sleep disorders. Smartphone use may have an effect on both sleep and mood. The person may be spending time with their smartphone because they have trouble sleeping, which in turn increases sleep latency and develops smartphone addiction. Having to sleep late and wake up early may increase somatic and depressive complaints such as concentration problems, irritability, fatigue, reluctance towards physical or social activities, headache or diffuse bodily pain due to sleep deprivation. Similarly, if the person spends time with their smartphone to improve the depressive mood, this may not only turn smartphone use problematic and develop sleep disorder. Therefore, there is not a one-way, but a two-way relationship here. A study in Nepal that was carried out with 937 university students at 27 different campuses stated that the state of being addicted to the internet mediated 16.5% of the indirect effects of sleep quality on depressive symptoms, while sleep quality mediated 30.9% of the indirect effects of internet addiction on depressive symptoms [50] . Some people use social media to fall asleep, but as a result of this strategy, sleep durations get shorter and daytime dysfunction increases [51] . A longitudinal study that was carried out with university students for 3 years found that presence of sleep disorders predicted usage of online social media and other media tools such as television. It was stated that spending time on social media was a result of sleep disorders [52] .
The fact that all the scales that were used in the study were self-report increased the probability of bias. Future studies may obtain more qualified data regarding the characteristics of sleep, based on longterm data records by using actigraphy and sleep diaries. Selection of the sample from only amongst foundation university students prevents us from generalization of the findings to all university students or the entire society. The period when the questionnaire forms were distributed to the students corresponded to the period of their mid-term exams. Mid-term periods are when students stay awake for long times to study, their hours of falling asleep become irregular, and therefore, sleep quality decreases, and daytime dysfunction decreases. Collection of the data in the mid-term period may have been the reason for the finding of dis-rupted sleep quality. Repeating the study at the beginning of the term when students have more regular sleep may increase the quality of data.
BSI, which is used to measure psychiatric symptoms, is not sufficient to make a clinical diagnosis, and it uses a limited number of psychiatric symptoms in screening. Psychiatric syndromes should be diagnosed by standardized and structured clinical interviews, and accordingly, it may be recommended to differentiate whether sleep disorders are caused by problematic smartphone use or a psychiatric syndrome.
CONCLUSION
This study shows that the relationship between problematic smartphone use and decreased sleep quality and increased psychiatric symptomatology in university students is still an important public health issue. Responsible and mindfull use of smartphones by the students throughout the day may provide a positive effect on their sleep. Prohibiting students from using phones may increase their anxiety due to nomophobia, and because of this, they may be encouraged to turn off their phones during classes as a form of a technology break instead of prohibition. Collaboration of physicians that provide public health services, educators and institutions that provide preventive mental health services will be beneficial for informing students about the relationship between sleep disorders and smartphone using styles and developing healthy smartphone usage skills.
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